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Formation of de potential structure due to current-
driven electrostatic ion-cyclotron instabilities has been 
investigated by means of an open boundary two-and-
a-half dimensional electrostatic particle in cell (PIC) 
simulation model. 
Formation of electrostatic potential structures in 
magnetized plasmas is as yet a challenging prob-
lem for generating accelerated charged particles in a 
space plasma and controlling particle confinement in 
a fusion-oriented plasma device. In particular, auroral 
electrons are recognized to be accelerated by the elec-
tric field along the magnetic field lines above the iono-
sphere. A current-driven electrostatic ion-cyclotron in-
stability has been paid much attention as a candidate 
for formation mechanism. In fact, it is reported that a 
V -shaped potential structure and an electrostatic ion-
cyclotron wave are simultaneously present above the 
auroral ionosphere. 
In our previous work, 1) we have succeeded in demon-
strating that a V -shaped de potential structure is cre-
ated by a current-driven electrostatic ion-cyclotron in-
stability in the case of bell-shaped electron stream. 
Furthermore, we have shown that time evolutions of 
de potential structure accompanied by current-driven 
electrostatic ion-cyclotron instability for the cases with 
a spatially uniform electron stream and a bell-shaped 
electron stream.2 ) In these works, the potential dif-
ferences created along the magnetic field lines is not 
enough large to explain auroral electrons acceleration. 
However, the growth of the amplitude of ion cyclotron 
wave stops neither temporally nor spatially within the 
limit of the previous simulation run. As suggested in 
the previous work1), it is likely that a larger potential 
difference may be created for a larger and longer simu-
lation system. In order to show that a larger potential 
difference is created for a longer system, we have per-
formed simulation runs with longer systems. 
Potential difference along the magnetic field lines in-
creases as ion cyclotron waves grows due to the current-
driven instability. The growth is accompanied by a 
gradual saturation. The saturation time and the satu-
rated potential difference increase with an increase in 
the length of the simulation system. Figure 1 shows 
the saturated potential difference across the system as 
a function of the system length. 
We have also performed a simulation runs with a 
wider system in order to investigate how the width of 
V-shaped structure depends on the width of electron 
350 
stream. The width of electron stream is twice as large 
as that of the previous simulation. Figure 2 shows the 
V-shaped de potential structure with Lx = 1024ADe 
and Ly = 256ADe· The width of the V-shaped de po-
tential structure is almost twice as large as that of the 
previous case. This indicates that the width of the po-
tential structure is almost equal to the width of the 
current stream. 
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Fig. 1. Potential difference across the system as a func-
tion of the system length Lx. 
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Fig. 2 Gray scale contour plot of the de potential profile 
at Wpet = 2000 for the case with Lx = 1024ADe and 
Ly = 256ADe· 
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